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EDITORIAL NOTES 

Erratum: The caption to the illustration on Page 16, Bulletin 37 (May, 1992) should 
read "Left: New species of Notofagus (the Antarctic Beech)" - not Notofargus . 

In Canberra during the second week of February, 1993, the Association of Australasian 
Palaeontologists are holding a symposium in honour of Professor K. S. W. Campbell. 
Persons interested in attending should contact Dr Peter Pridmore, Dept, of Geology 
(Faculties), Australian National University, GPO Box 4, Canberra, ACT 2601, AUSTRALIA 

A check of the 1992 'Directory of Subscribers' shows mid-year subscriptions have 
reached an all time high of 233. With complimentary copies of 'The Fossil Collector' 
sent to various organizations and libraries, initial circulation has finally reached 
250. On the other hand, obtaining articles and associated information, to maintain 
the standard of publication we have achieved over the last decade, is unfortunately 
a never ending problem. WE URGENTLY NEED YOUR SUPPORT. 

Material for the next issue should be submitted by 15th December, 1992, unless 
otherwise agreed. Frank Holmes 


NEW EARLY MAMMAL FIND IN JAPAN 

Alan Rix, Brisbane, Queensland. 

It is not often (if ever) in Australia that the lead article on 
the front page of the main national daily newspaper is a fossil 
story, let alone one that features amateur fossil collectors! 
In Japan, however, the big daily papers often give top billing 
to important scientific, cultural or anthropological finds. 
Japan's Asahi shimbun of 21st April, 1992 led with a full quarter- 
page article on the discovery of the world's second oldest insecti¬ 
vorous mammal fossil in southern Japan. The Asahi has a daily 
morning circulation of 8 million, so the lucky discoverers, a 
schoolteacher and two companions, gave Japanese amateur palaeontol¬ 
ogy the best publicity it is ever likely to receive. 

The fossil is part of the lower jaw of a small insectivorous 
mammal, 9 mm long, with a left molar attached. The tooth is 1.6 
mm across, 2.6 mm long and 2 mm high. Its shape, incorporating 
both shearing and crushing features, is consistent with an insecti¬ 
vorous animal about the size of a mouse. The fossil comes from 
a 90 million year old stratum of a Cretaceous deposit near Kumamoto 
on the southern Japanese island of Kyushu. In the same stratum 
remains of shellfish, turtle and fish have also been discovered. 
The newspaper claims the find to be the second oldest specimen 
of this type of insectivorous mammal, the oldest having been found 
in Texas in the 1960s. Other similar Cretaceous mammal fossils, 
not as old as the present Japanese find, come from other North 
American sites and from Mongolia. 
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A RECORD OF AUSTROSIALIS TILLYARD FROM THE QUEENSLAND 
PALAEOCENE (Insecta: Magaloptera: Sialidae) 

Kevin J. Lambkin, Honorary Research Fellow, Queensland 
Museum. Correspondence to:- 75 Alexandra Street, Bardon, 
Queensland, Australia, 4065. 

The following article has recentlv been published in the Queensland 
Naturalist, Volume 31(3—4), 1992 (p.84-861, the publication of the 

Queensland Naturalists' Club. It is reprinted here with kind permission 
of the author, Kevin Lambkin, and the editor of the Queensland Naturalist, 

Mrs Joan Cribb. Anyone referring to this article should quote the above 
reference as the primary source. 


Summary 

A forewing of a species of Austrosialis Tillyard has been found in the Palaeocene 
Redbank Plains Formation of Queensland. 


The family Sialidae contains uncommon insects with aquatic larvae 
and drab - winged adults usually known as alderflies. Australia 
has four extant species placed in the genera Stenosialis Tillyard 
and Austrosialis Tillyard and restricted to the eastern states 
(Theischinger, 1983). 

Records of the Sialidae from the Tertiary have till now been re¬ 
stricted to Europe and Turkey. Weidner (1958) noted a Sialis 
Latrielle larva from the Eocene Baltic amber; lilies (1967) des¬ 
cribed Sialis strausi lilies from the Pliocene of Germany; Nel 
(1988) described Sialis muratensis Nel and Proindosialis 

cantalensis Nel from the Miocene of France, and Indosialis 
beskonakensis Nel from the Oligo-Miocene of Turkey; and Nel (1991) 
recorded a wing fragment from the Miocene of France as Sialis 
sp., and wing and larval fragments from the Mio-Pliocene of France 
as 'Sialidae genre incertae sedis' and 'Probablement un Sialidae 
respectively. 

In August 1991, Robert Knezour and Lane Morahan collected a well 
preserved sialid wing fragment (Fig. 1) from shales of the Palaeo¬ 
cene Redbank Plains Formation (Day et al. 1983) exposed in a clay 
pit at New Chum (near Robert Street, Ebbw Vale) in south-east 
Queensland (c.27°36. 3'S 152°49.7’E). Small collections of fossil 
insects have been previously recorded from the same locality by 
Riek (1952) and Lambkin (1987). Mr. Knezour and Ms Morahan have 
kindly donated the specimen to the Queensland Museum where it 
is registered as QM F21638. 
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Because MP 3+4 is forked, the specimen is considered a forewing 
(this vein is simple in the hindwings of all Tertiary and Recent 
genera of the family, viz. Sialis , Protosialis Weele, Austrosialis , 
Stenosialis , Leptosialis Esben-Petersen, Haplosialis Navas, 
Indosialis Lestage, Nipponosialis Kuwayama, Proindosialis Nel). 
It has the following combination of venational characters which 
enable it to be ascribed to the Recent Australian Genus 
Austrosialis (venational terminology of Kukalova-Peck - see 
Lawrence et al. 1991): 

1 . RP 3+4 simple (forked in Sialis and Nipponosialis ) 

2. MA forked (simple in Leptosialis ) 

3. MP 1+2 forked (simple in Sialis , Protosialis , Leptosialis , 
Haplosialis , Indosialis and Nipponosialis ) 

4. MPi +2 forked at c. same level as RP (much more deeply forked 
in Proindosialis , at c. level of separation of MA and RP) 

5. MP 3+4 forked (simple in Leptosialis , Haplosialis and 

Indosialis ) 

6 . Forks of MA, MP and CuA not differing much in depth (fork 
of CuA considerably deeper than those of MA and MP in 
Stenosialis - see Theischinger 1983, figs. 4-7) 

The only apparent inconsistency with Austrosialis is the fact 
that the three RA-RP crossveins are upright rather than slightly 
inclined towards the apical margin as recorded and illustrated 
by Theischinger (1983, figs. 4-5). This character, however, is 
one of some subtlety, and the upright nature of these crossveins 
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\ RECORD OF AUSTROSIALIS TILLYARD (Cont.) 

in the fossil specimen does not. in mv view, preclude it from 
placement in Austrosialis . 

Austrosialis is based on two species. A_. ignicollis Tillyard from 
Tasmania and A. maxmouldsi Theischinger from north Queensland, 
which are distinguished on genitalic features (see Theischinger 
1983). The fossil specimen of Austrosialis recorded herein, 

being onlv the apical 2/3 of a forewing, cannot be diagnosed as 
distinct from these species, and is therefore referred to as 
Austrosialis sp. 
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OVERSEAS COLLECTOR WISHES TO EXCHANGE FOSSILS 
Alan B. Brockmeier, 14343 Ruis Road, El Cajon, Calfornia, USA 92021, 

wishes to exchange fully identified fossils such as Late Cretaceous ammonites and 
Oligocene mammal teeth & jaws from South Dakota & Wyoming; Miocene shark teeth from 
California & Florida; and Miocene 'Sea Cow' molars from California etc. He is 
interested in Australian fossil mammal teeth; Walsh River ammonites (5" or smaller 
in concretion); opalised molluscs (unpolished); and any type of Pliocene or Miocene 
shark teeth. [Members wishing to exchange should make written contact first - ED.] 
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MIDDENDORP’S QUARRY : A CLASSIC AUSTRALIAN EARLY 
DEVONIAN FOSSIL SITE. 

Peter Jell, Queensland Museum, South Brisbane, Queensland, 
Australia, 4101. 

Abstract: The history, fauna, age, geological setting and palaeoecology 
of the Early Devonian fossil site known as Middendorp's Quarry (Kinglake 
West, Victoria, Australia) is briefly discussed. A schedule of recorded 
fauna and illustrations of representative trilobites and echinoderms is 
included. 

On the western branch of Stony Creek, north of Kinglake West State 
School, approximately 47 km from Melbourne, Victoria, is a small 
quarry that was opened in the 1920s for road metal. Clearly, 
it did not provide the desired product because the total volume 
extracted, excluding soil and the soft oxidized upper few metres 
of shale, must have been less than 500 cubic metres. However, 
it has yielded an enormous amount of information on the Early 
Devonian environment and fauna of the area. It is one of Austra¬ 
lia's classic fossil sites, but it is not a site for amateur coll¬ 
ectors. The reason that I say this is that the skeletons of 
the fossilised animals have all been dissolved away by groundwater 
leaving only the cavities. To have any appreciation of these 
fossils it is necessary to take casts from these moulds and to 
study them under a microscope to learn the morphology of the 
fossils. Therefore the collection from this site that has most 
significance is an array of odd shaped pieces of black unattractive 

latex rubber - hardly the stuff to arrange in the glass display 

case. Nevertheless, amateur palaeontologists have played an 
enormously important role in the discovery of and collection from 
this site. 

Robert B. Withers, a Melbourne headmaster in the 1920s and 30s, 
collected a considerable amount of material from this and other 
sites in the Kinglake district. In addition Mr. P. Junor, who 
lived at Kinglake West also made large collections from Midden¬ 

dorp's Quarry (formerly Davies Quarry) and the Kinglake district 
in general. Their collections are preserved in the Museum of 

Victoria. Study of the fossils from Kinglake was hampered well 
into the 1950s by the lack of a suitable casting material. Even 
in the early 1950s plasticine, gutta percha, and dental metal 

were still being used to cast fossils from external moulds. 

None of these techniques were particularly satisfactory and it 

was not until latex rubber became generally used for casting 

fossils that headway was made. Gill & Caster (1960) may have 
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been the first to publish illustrations of latex casts of Victor¬ 
ian fossils. When I took up the position of Curator of Inverte¬ 
brate Fossils at the Museum of Victoria in 1978 I had for more 
than 10 years been using latex rubber for casting the many Cambrian 
trilobites that I had studied. I immediately recognised the enor¬ 
mous diversity and importance of the Silurian/Devonian echinoderm 
fauna of Victoria and resolved to make the study of that fauna 
my major research area in Victoria. In very short time I realised 
that Middendorp's Quarry was one of the richest sites. I was 

told it had been visited by successive groups of 1st year students 
from Melbourne University as well as by myriad amateur collectors 
from Melbourne. On my first visit to the quarry I met Mr. Ted 
White who was the current landowner. In 1948, when Edmund Gill 
referred to the quarry as Davies Quarry, a Mr. Davies had been 
the land owner, however, in 1964 when George Williams mapped the 
area he referred to it by the name of the then landowner, Mr. 

Middendorp. After talking with Mr. White about this somewhat 
confusing nomenclature he wanted no part of any more variation 
of name and so we agreed to remain with "Middendorp's Quarry". 
The quarry was completely overgrown with ferns, scrub and small 
trees and had a very healthy humus layer on its floor. It has 

been stated in the literature on several occasions that the fossils 
are in layers separated by 10s of centimetres; one layer dominated 
by corals, another by brachiopods, and a third by echinoderms. 
These layers were obvious being quite recessed where people had 
attacked them in preference to the much less fossiliferous and 

more massive intervals. From the collections in the Museum of 
Victoria I could see a great wealth of material that had been 
collected without the casting facility of latex in mind and conse¬ 
quently unlikely to give the full faunal picture and at the quarry, 
a site where I knew good material was close at hand but virtually 
inaccessible. After a couple of years I had formed very fine 
friendships with a number of fossil devotees in Melbourne and 
put the proposition that we should go into the quarrying business 
in a big way. For the next 3 summers Enid and Frank Holmes and 
Steve Eckardt spent most Sundays with me and my family at Midden¬ 
dorp's Quarry. We took an area of approximately 4x4 metres 
on top of the quarry face and excavated it, using picks, shovels, 
crowbars, and a small generator run, jack hammer, down some 5 
or so metres until we were below the lowest richly fossiliferous 
band. The resulting collection, now in the Museum of Victoria, 

FIGURE I. (left) , . , , . .... 1Q/7 

A. Odontochile forraosa Gill, 1948, x 1; B, Dicranurus kinglakensis Gill, 194/, 

x 172] c! Trimerus kinglakensis Gill, 1947, x 0.75; D, ? Decoroproteus sp., x 1U. 

Photographs, courtesy Museum of Victoria. 
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MIDDENDORP'S QUARRY (Cont'd) 

is not much to look at as a collection of rocks but the array 
of fossils preserved as moulds is staggering and will take many 
years to study properly. Some elements of the fauna have alreadv 
been published by myself or in conjunction with others, but the 
great majority remains to be published. I am engaged on this 
study at present. 

Bringing this knowledge to the scientific world is a tribute to 
the great enthusiasm shown by Enid, Frank, and Steve and is another 
example of the way in which professional palaeontologists and 
nonprofessionals can work together harmoniously and both derive 
great enjoyment from the exercise. 


FAUNA 

The faunal list provided here includes only those species named 
from or recorded as occurring at Middendorp's Quarry in a variety 
of publications. In every category listed are more species, 
yet to be described. To the 63 named species may be added, esti¬ 
mating conservatively, a further 60-70 species, making this a 
highly diverse fauna for any Palaeozoic site in the world. The 
greatest number of species yet to be described belong to the echi- 
noderms and the study of this part of the fauna has been in pro¬ 
gress by the author for the last 6 years; several more years re¬ 
main to complete the study and the total echinoderm fauna may 
be as high as 50 species, principally crinoids, asteroids, and 
ophiuroids. 


ALGAE 

Buthotrephis trichotoma Douglas & 
Jell, 1985 


CORALS 

Pleurodictyum megastomum McCoy 
Favosites sp. 

Lindstroemia ampla Chapman, 1925 
Lindstroemia yeringae Chapman, 1925 

ANNELIDS 

Sphenothallus sp. 

P0LYZ0ANS 

BRACHI0P0DS 
Lingula sp. 

Protochonetes ruddockensis (Gill) 
Plectodonta bipartita (Chapman) 


Isorthis sp. nov. 

? Muriferella sp. 

Notanoplia pherista Gill 
Notanoplia philipi Garratt 
Boucotia australis (Gill) 

Boucotia withersi (Gill) 

Maoristrophia banksi Gill 
Strophonella gippslandica Philip 
Mesodouvillina lilydalensis (Chapman) 
Notoleptaena otophora Gill 
Gypidula victoriae (Chapman) 
Lissatrypa lenticulata Philip 
Coelospira australis Gill 
Australocoelia sp. nov. 

Meristella sp. nov. 

Eospirifer eastoni Gill 
Ambocoelia sp. nov. 

Howellella nucula 
Camarotoechia sp. 
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BIVALVES 
Ctenodonta sp. 

Nuculites maccoyianus Chapman 
Palaeoneilo sp. 

GASTROPODS 

Loxonema sp. 

Pleurotomaria sp. 

CEPHALOPODS 
Orthocerocones indet. 

HYOLITHIDS 
Hyolithes sp. 

ECHINODERMS 

Carpoids 

Rutroclypeus victoriae Gill & Caster, 1960 
Rutroclypeus ,junori Withers, 1933 
Rutroclypeus? withers! Gill & Caster, 1960 
Victoriacystis aff. wilkinsi Gill & 

Caster, 1960 

Cystoids 

Hillocystis atracta Jell, 1983 
Henicocystis darraghi Jell, 1983 

Asteroids 
Petraster sp. 

Sturtzura sp. 

Ophiuroid 

Lapworthura miltoni 


Blastoid 

Sphagoblastus adectus Jell, 1983 
Ophiocystioid 

Gillocystis runcinata Jell, 1983 
Edrioasteroids 

Rhenopyrgus whitei Holloway & Jell, 1983 
Isorophida gen. et sp. indet. 

MACHAERIDIAN 

Plumulites richorum Jell, 1979 

TRILOBITES 
Otarion sp. 

Odontochile formosa Gill 
Phacops sp. 

Decoroproetus ? sp. 

Trimerus. kinglakensis Gill 
Dicranurus kinglakensis Gill 
Scutellum sp. 

Leonaspis sp. 

Cyphaspis sp. 

EURYPTERIDS 

Fragments of eurypterid prosomas 

0STRAC0DES 
Beyrichia sp. 

PUNTS 

Fragments of wood 


AGE 

This fauna suggests an age in the Lower Devonian, with the brachio- 
pods indicating the Zone of Boucotia australis of Garratt (1983). 
That zone has subsequently been correlated with the late Lochkovian 
Stage of the international standard Czechoslovakian sequence. 
The base of this zone is recognised in the Kinglake area, by the 
incoming of the locally abundant brachiopods Boucotia australis , 
Notanoplia philipi , and N^_ pherista among an assemblage of about 
15 brachiopods appearing for the first time. The top of the zone 
is marked by the incoming of a different assemblage of brachiopods, 
none of which are found at Middendorps, and which represent the 
Boucotia janeae Zone of Garratt's scheme. 


GEOLOGICAL SETTING 

The Kinglake area lies near the western margin of the Central 
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MIDDENDORP'S QUARRY (Cont'd) 

Victorian belt of Silurian and lower Devonian sediments forming 
part of a complete Lower Cambrian to Lower Devonian marine se¬ 
quence; these sediments are deposited in the structural depression 
known as the Melbourne Trough. The sediments have been subjected 
to only one period of orogenesis, the Tabberabberan Orogeny, at 
the end of the Middle Devonian. 

Middendorp's Quarry is in the Humevale Formation which is about 
TOOO metres thick and is of Early Devonian age. The formation 
consists predominantly of siltstones with rare sandstones and 
covers a wide area extending from Lilydale (Ruddocks Siltstone) 
through Kinglake and Humevale north to the Yea district. At King- 
lake West the formation has been divided into three units each 
about 700 metres thick with Middendorp's Quarry 70-100 metres 
above the base of the upper member. 

Sediments in Middendorp's Quarry are slightly unusual for the 
formation, being predominantly fine grained siltstones with a 
few current bedded sandstones up to 20cm thick. However, these 
are well within the overall range of variation in the formation. 
The fossiliferous horizons are blue to grey fine-grained silt¬ 
stones . 

PALAEOECOLOGY 

The fact that large numbers of echinoderms are preserved whole 
and in such good condition is almost certain evidence that they 
were buried alive or immediately after death, certainly in a state 
where the soft tissue of muscle or ligament was still holding 
the calcareous plates of the skeleton together. The numbers 
of individuals lying on top of each other are too great to be 
interpreted as a living assemblage, so the conclusion is that 
some catastrophe overtook the fauna and it was concentrated into 
a layer of solid animals which was then buried rapidly. Two 
mechanisms have been advanced for this catastrophic event. One 
possibility is that the fauna lived near the outer edge of a 
shallow continental shelf with the angle of recline of the sedi¬ 
mentary slope off the shelf gradually increasing with time. When 

FIGURE 2. (right) 

A, drawing of holotype of Rutroclypeus victoriae Gill and Caster, 1960; B, recon¬ 
struction of ventral (left) and dorsal (right) surfaces of Hillocystus atracta Jell, 
1983; C, reconstruction of dorsal surface of Henicocystus darraghi Jell, 1983; 
D, aboral side of disk and arm of Lapworthura miltoni (Salter, 1857). A, from Gill 
and Caster, 1960; B & C, from Jell, 1983; D, from Treatise on Invertebrate 
Paleontology, 1966. 
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this slope oversteepened, some sort of trigger, such as an earth¬ 
quake, may have initiated a major mud slide down the slope into 
deeper off shelf waters. In this case the largely unfossiliferous 
siltstones and mudstones would represent the normal off shelf 
sediments while the rarer sandstone units represent the catastro¬ 
phic subsidence events which entombed the shelf fauna in the 
sliding sediment and buried it alive. As the animals would be 
larger than the sediment particles they would settle out of the 
mud cloud first thus explaining the concentration of fauna in 
certain layers. 


A study, during the mid 1980s by Susan Ryan, then at Melbourne 


University, suggested the alternative, 
modern shelf sediment movements under 
extreme storm conditions to develop an 
analogy with the Silurian/Early Devonian 
of the Kinglake district. She suggested 
that the fauna lived on a shallow 
continental shelf and may have been 
displaced by major storm events where 
the height and wavelength may have been 
so exaggerated as to affect a greatly 
increased area of the shelf. Such 
an event would pick up the fauna and 
upper sediment layers and could move 
it considerable distances out to sea, 
redepositing the alive but possibly 

stunned animals before the sediments 
settled out of suspension so burying 
the fauna swiftly. This latter 

mechanism does seem now to be the more 
acceptable, (see Fig.4) 

EPILOGUE 

Unfortunately, by the time the excavation 
of Middendorp's Quarry came to an end 
in March, 1984, the land on which the 
quarry is situated was being subdivided 
into residential blocks. These were 
subsequently sold, the greater part 

of the quarry becomming part of someone's 
"backyard". 

Had the site not been systematically 


She used the study of 



figure 3. 

Rhenopyrgus white! Holloway 
and Jell, 1979, x 3. Photo., 
courtesy Museum of Victoria. 
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1. FAIR WEATHER CONDITIONS 



2. HEIGHT OF STORM 
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FIGURE 4. Diagram showing depositional sequences in storms (from Ryan, 1985). 
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excavated and studied layer by layer during the early 1980s it 
is extremely unlikely that the richness of this Early Devonian 
fauna would have ever been uncovered. 
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[Editor's note: In addition to the ostracode Beyrichia sp. listed in the schedule 
of fauna found at Middendorps Quarry, specimens of the genera Hollinella , Kellettina , 
Euglyphella , Strepulites , Aechmina , Sigynus , Ulrichia , and Haploprimitia have been 
identified by Steve Eckardt (The Fossil Collector 22/23 (1987), p.17-25 and 26 
(1988), p.20-27.] 


FOR SALE 

A COLLECTION OF AUSTRALIAN FOSSILS 

Mainly pelecypods, gastropods and some graptolites & plants, 
many from unique Western Australian localities. 

Most are reasonably priced as the collector is now interested 
in other species. Will swap for any ammonites & nautiloids, 
trilobites & crustaceans, echinoids & crinoids. 

Send S.A.E. for a catalogue. 

P. A. PIPER, 6 M0LL0Y STREET, BUNBURY, W.A. 6230. 
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A COMPARISON OF THE ORIGIN OF THE TALBRAGAR RIVER 
FISH BEDS IN AUSTRALIA, TO THE LIAONING PROVINCE FISH 
BEDS IN CHINA 

C. M. Chidley, P.O.Box 124, Merrylands, N.S.W., 2160. 
Introduction 

The Talbragar River Fish Beds occur about 32 km north east of 
the township of Gulgong, New South Wales, and consist of orange 
to brown coloured siltstone with numerous plant and fish impress¬ 
ions. This siltstone has variously been described as "laminated 
hard siliceous shales", "ochreous coloured shale", "hard ferrugin¬ 
ous and siliceous chert or cherty shale" and "ochre-coloured ferru¬ 
ginous shale". The deposit occurs in a depression in Triassic 
sandstone and is considered to be Early to Middle Jurassic in 
age. 

The fossil fish beds in northern China occur in Liaoning Province 
near the townships of Linguan and Chuyung, north east of Beijing. 
They consist of hard siliceous mudstones of tuffaceous origins, 
very similar in texture to that of the Talbragar Siltstone. The 
colour varies from light gray near Linguan, to white from Chuyung. 
The Chuyung siltstone may certainly be considered as a highly 
recrystallised chert derived from volcanic tuffs redeposited by 
sedimentary means. The age of the deposit is under some dispute, 
but is generally considered to be Late Jurassic to Early 
Cretaceous. 

General Discussion of Fauna and Flora 

The preservation of the fauna from both deposits is remarkably 
good, the dominant species of fish being Leptolepis talbragarensis 
from the Talbragar River deposit and Lycoptera davidi from the 
Liaoning deposits. The flora from the Liaoning deposits does 
not seem to compare in either quantity or quality to that of the 
Talbragar River deposit, the most noted plant being the conifer 
Elatocladus manchuricus , which is somewhat similar in overall 
looks to the Talbragar conifer Rissikia talbragarensis . 

Petrological observations 

It is with the origins of the Talbragar Fish Beds, that this work 
is primarily directed, for it was noticed that in all the observed 
specimens from China, there is a distinct similarity in the matrix 
to that of the Australian specimens. 
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Careful study of the Talbragar ferruginous chert, shows a clear 
resemblance to chert derived by secondary water deposition of 
volcanic ash, probably of a rhyolitic chemistry. The extremelv 
hard and porous nature of the matrix is consistent with a slightly 
metamorphosed chert derived from the diagenetic alteration of 
volcanic tuffs, the porosity being due to the removal of the glass 
shards by chemical weathering. 

This raises the question as to what evidence is there to suggest 
that there was any volcanic ash fall in the region to produce 
such tuffs? 


In one of Edgeworth David's papers, he mentions "at about eighteen 
miles northerly from Gulgong, on the left bank of the Talbragar 
River, and about a mile southerly from Meruthera Old Station, 



FIGURE 1. 

Drawings of Leptolepis talbragarensis from the Talbragar River fossil fish beds. 
New South Wales, x 0.9 (after Woodward, 1895). 
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the road passes over a decomposed quartz-felsite, showing well 
marked fluxion structure, and probably a devitrified rhyolite". 

It is now believed that much of the volcanic activity in the area 
occurred during the Tertiary Period, but there is nothing to say 
that such intermittent activity may not have commenced as early 
as the Early Jurassic. Also it is known that some ash-flow tuffs 
in which crystallisation has occurred may closely resemble lavas, 
and many rocks described originally as rhyolites etc., are now 
known to be welded ash-flow tuffs. 

Possible Formation of the Talbragar Beds 

It has been suggested that the Talbragar River Fish Bed deposit 
was relatively small in nature, but evidence seems to suggest 
that numerous small deposits scattered around, including the Cocka- 
butta Mountain deposit, are in reality the isolated remains of 




FIGURES 2 & 3. 

Photocopies of specimens of Lycoptera davidi from the Liaoning Province fossil fish 
beds, China, x 1. 
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a large lake, rather than small "billabong" deposits isolated 
after the change in an ancient meandering river. It has also 
been suggested that the Fish Beds at the Talbragar River site 
were the scene of ancient Agathis forests with a lush undergrowth 
of Pentoxylon , conifers and seed-ferns, but evidence seems to 
suggest just the opposite, for all the plant material seems to 
be washed in from elsewhere - none being native to the area. 
If the plants were native to the area we would expect to find 
Agathis branches and water-edge plants fossilised. We find none 
that I would consider as such. 

A more plausible explanation would be the following :- 
The countryside was open, sandy and sparsely vegetated, only 
distant hills being covered with typical Jurassic vegetation as 
described by various other authors. Through this countryside 
flowed a river, probably with westerly connections to an inland 
sea some considerable distance away. 

The advent of a volcanic eruption, billowing large volumes of 
ash into the air, finally blocked the exit to this ancient river, 
damming it to form a large lake that eventually found its exit 
elsewhere. During the dry season the lake remained filled by 
normal water flow, but in the wet season, probably winter or during 
rain-storms, vast quantities of volcanic ash from the surrounding 
hills flowed into the lake asphyxiating the fish life and producing 
rapid burial, hence the excellent state of preservation. Plant 
remains, however, had to be washed in from many kilometres away 
in raging torrents of water, thus only the most robust of plant 
material survived intact and floated to this final resting place. 
All fragile material was torn into small pieces, and it is probably 
for this reason that no complete fronds of -Cladophlebis , 

" Thinnfeldia ", or other fragile plant material have ever been 
found completely intact. 

If we consider the recent ash falls and subsequent ash-mud flows 
in such countries as the Philippines and the U.S.A. (Mount Saint 
Helens), it is certainly possible to consider such an event having 
occurred at the Talbragar Fish Beds during the Jurassic Period 
so many millions of years ago. 

To continue our story, the water-born ash settled to the lake 

bottom, preserving fish and plants. Millions of years later the 

ash-mud had consolidated into tuff, then into chert. Chemical 
weathering removed any trace of the glass shards that would 
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normally be present, producing the very porous rock that we see 
today. 

It should also be noted that because there was no vegetation on 
the nearby ash-laden hillsides, no pollen would be included in 
the fossil matrix. The absence of any pollen in samples so far 

examined is a notable feature of the Talbragar deposit. 
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LATEX CASTING FROM NATURAL FOSSIL MOULDS AND 
PREPARATION OF SPECIMENS FOR PHOTOGRAPHY 

The following article is an expanded version of "Casting from natural 

fossil moulds" which was initially published in The Fossil Collector No.8, 

September, 1982 (p.16-17). 

A great many fossil specimens occur in the form of natural moulds 
showing the external features of the animal as if we were looking 
from the inside. These are sometimes referred to as negative 
impressions and are often frowned upon or even discarded by 
'display specimen' collectors only interested in natural casts 
(positives), even though the latter frequently represent only 
the internal surface of the exoskeleton or test, the original 
organic material forming the exoskeleton having been removed by 
solution after fossilization. 

External moulds make it difficult to study some of the fine detail 
which projects into the matrix and certainly reduces the 
usefulness of photography for recording detail. 
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One of the best mediums available to cast from these moulds is 
rubber latex. This is commercially available in Australia in 
the quality necessary for faithful reproduction of fine detail. 
Locally produced latex can usually be used in its original highly 
fluid consistency, but some imported latexes need to be broken 
down either with water or ammonia solution to allow them to run. 

Preparing the latex. 

The surface to be cast should be thoroughly clean, but sufficently 
damp to draw the latex into the finest crevices and avoid air 
bubbles. A thin initial coat should be applied by using the wooden 
end of a fine paint brush to build up a quantity of latex on the 
matrix which can then be slowly worked across the surface of the 
fossil adding more latexes and when required. 

When the first coat is completely dry, anything from 6 to 24 
hours later, apply a thicker coat strengthened with surgical 
gauze or similar material. This latter coat may take more than 
a day to set, depending on the thickness of latex involved. Where 
the first coat has not provided a full coverage, particularly 
when sharp projections exist on the mould, it may be necessary 
to provide a second thin coat before proceeding with the thicker 
reinforced coat. In fact, if you are not in a particular hurry, 
a three coat technique will provide the best results and avoid 
the possibility of the gauze being visible through the latex. 

Wherever possible allow a reasonable margin of latex around the 
edge of the fossil, otherwise it will be difficult to produce 
good photographs for reproduction in a magazine. Incidentally 
do not use the hair end of the brush to apply the latex. 

The latex is marketed in a white liquid, but before use a small 
amount of black ink should be added and stirred in to make the 
finished cast suitable for photography. When thoroughly dry 
the latex can be easily peeled off the surface of the specimen. 
If you stir the latex (adding ink etc.), let it stand over night 
to allow bubbles to come to the surface. 

However, before you decide to take a cast, one word of warning: 
If the matrix is at all friable, you may well pull off sections 
of material when you remove the latex. To minimize this 
possibility, the surface should be impregnated with a thin non¬ 
glossy plastic resin. It is also essential to thoroughly prepare 
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the specimen to remove overhanging material and wherever possible 
expose "tunnel" sections, such as trilobite spines or an arm of 
a crinoid or starfish. 

The completed latex cast can now be studied under a microscope 
and if you have been careful, will reveal the fine detail of the 
ornamentation and plate structure etc. If dirt or grains of matrix 
have adhered to the latex, these can usually be removed from the 
specimen by brushing or at worst by careful use of a needle. 
Depending on the hardness of the matrix additional latexes can 
be made; in fact it is often necessary to make a second latex 
to achieve the best r'esult. 

Preparation of specimens for photography. 

Before the latex cast can be satisfactorily photographed there 
must be sufficient contrast between the highlights and shadows 
to enhance the three dimensional aspect of the specimen. 

This is usually achieved by gently blowing ammonium chloride vapour 
across the latex until a fine white powder is deposited on the 
surface. Subject to the amount used, the powder will tend to 
concentrate more on the projecting surfaces, thus providing a 
graded shading from light to dark depending on the contours of 
the specimen. 

To apply the vapour, you need a glass tube about 1 cm. in diameter 
and 18 cm. long, with a bulb shaped reservoir near one end to 
hold a quantity of ammonium chloride. The outlet from the bulb 
is formed into a nozzle about 2/3 the diameter of the main tube 
while the other end is connected to a length of rubber hose fitted 
with a 'puffer' having a non-return valve on the air inlet. 

Ammonium chloride powder is placed in the bulb and heated over 



FIGURE 1. Apparatus for blowing ammonium chloride vapour on to latex or natural casts. 
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a bunsen burner until white vapour appears. After removing the 
bulb from the flame, the vapour can be blown onto the latex by 
gently squeezing the 'puffer' several times. 

WARNING : This technique should be carried out in a fume cupboard 
to avoid inhaling ammonium chloride fumes. 

Don't expect to achieve a perfect result the first time. You 
will need to experiment with the amount of ammonium chloride vapour 
needed to provide an even deposit of powder, the angle at which 
the latex is held relative to the nozzle and the distance between 
nozzle and latex (usually about 15 cm.). The powder can easily 
be dusted off the surface of the latex if the first attempt is 
not satisfactory, however, if washed off, you will have to wait 
until the latex is perfectly dry before trying again. Finally, 
when you have finished studying or photographing the whitened 
latex, it should be washed clean with water, otherwise the ammonium 
chloride may cause the cast to deteriorate. 

The same technique can be used on natural fossil casts and indeed 
on fosils such as brachiopods, bivalves, gastropods and echinoids 
etc. where the original shell or exoskeleton is still intact. 
Instead of applying the ammonium chloride to the black surface 
of the latex cast, it is applied to the actual fossil which has 
first been blackened with colloidal graphite. Indian ink can be 
used, however, it can not be removed should you wish to preserve 
the fossil's natural colouration. 

Availability of materials. 

A suitable rubber latex for casting from fossils is available from 
Daystar Pty. Ltd., who have branches in most capital cities. Latex 
can also be obtained from most suppliers of Artist's Materials. 

Other items such as ammonium chloride, colloidal graphite, rubber 
tubing, the 'puffer' (a rubber ball inflator, similar to that 
used with blood pressure testing equipment) and the glass 
appliance, should be available from businesses dealing in 
scientific and medical supplies - see listings in the Yelow Pages 
under "Laboratory Equipment &/or Supplies" and "Instruments - 
Scientific". If a suitable glass appliance is not available 'off 
the shelf', it will be necessary to have one made by a scientific 
glassware manufacturer. 
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WESTERN AUSTRALIA'S PERMIAN PLANTS 

Steve McLoughlin, Department of Geology, University of 
Western Australia, Nedlands, W. A., Australia, 6009. 

Abstract: Permian floral assemblages from the Collie Basin, Irwin River 

Coal Measures (Perth Basin), Carnarvon Basin and Canning Basin of Western 
Australia are briefly described and illustrated. 


The remains of Permian (ca. 290-245 Myo) plants constituted the 
raw material for the bulk of Australia's vast black coal reserves. 
In Western Australia, opencut mines at Collie supply coal which 
generates a large proportion of the state's electrical energy 
needs. Lesser reserves of coal in the northern Perth and Canning 
Basins have not, as vet, been economically viable for extraction. 
In addition, partial breakdown of fossilised terrestrial plants 
and marine algae may have significantly contributed to the genera¬ 
tion of the state's liquid and gaseous hydrocarbon reserves. 

Permian plant macrofossils in Western Australia are most readily 
accessible at Collie in the state's southwest and along the Irwin 
River approximately 350 km north of Perth. Once exposed, fossils 
from these areas can deteriorate quickly due to cracking and the 
crystallisation of salts and sulphates with drying. Some protec¬ 
tion can be offered by the application of a thin coat of varnish 
although this sometimes makes the fossils less photogenic. 

Institutional collections 

The Geology Department of the University of Western Australia 
has the largest collections of Permian plant fossils from W.A. 
Several thousand specimens have been collected in the past two 
years as part of a revision of the fossil floras by the author. 
The Western Australian Museum has a small but significant collec¬ 
tion including specimens of several rare sphenophyte and lycophyte 
species. The Geological Survey of Western Australia possesses 
a small collection consisting mostly of glossopterid leaves from 
the Collie coal mines. The Bureau of Mineral Resources in Canberra 
holds most of the Canning Basin Permian plant collections. The 
University of Newcastle holds a range of Perth and Collie Basin 
specimens described by Rigby (1966). 

Collie Basin 

The best fossil-bearing exposures in the Collie district are within 
the operating opencut coal mines. However, the mines are strictly 
off-limits to collectors owing to safety hazards in the work area. 
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Access is also prohibited to the overburden heaps as the dump 
slopes are often unstable and are in close proximity to the opera¬ 
ting mines. Some old mines in the district (e.g. Stockton and 
Black Diamond Pits) are now abandoned and have filled with water 
providing local watersport recreation areas. Overburden dumps 
around these abandoned mines still occasionally yield well- 
preserved fossil plants. The Permian floras preserved at Collie 



Figures 1-5. 

Vertebraria indica Royle (a glossopterid root impression), x lj Collie Coal Measures 
(fig.l). Glossopteris sp., x 1; Collie Coal Measures (fig.2). Samaropsls sp. 
(probable glossopterid seed), x 2.5; Irwin River Coal Measures (fig.3). Eretgionia 
sp. (scale of glossopterid male fruit), x 1; Irwin River Coal Measures (fig.4). 
? Gangamopteris obovata (Carruthers) White, x 1; Collie Coal Measures (fig.5). 
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are of low diversity and no more than about six species are likely 
to be found at any one site. The Collie floras developed in 
high latitudes during the Early Permian (290-260 My)) shortly 
after the retreat of one or more major ice sheets that had covered 
much of Gondwana about 290 million years ago. The dominant fossils 
(as in virtually every terrestrial assemblage of this age across 
the southern hemisphere) are the spatula-shaped, net-veined, 
glossopterid leaves. Two genera within this group are recognised 
at Collie: Glossopteris - with a prominent central midrib in the 
leaf (Fig.2); and Gangamopteris - which lacks such a midrib 
(Fig.5). In reality the distinction is sometimes rather arbitrary 
as the "midribs" of Glossopteris leaves are constructed of tightly 
aggregated interconnected veins otherwise identical to the reticu¬ 
late veins found on the outer parts of the Glossopteris leaf and 
throughout the leaf in Gangamopteris . Both genera undoubtedly 
belonged to the same natural alliance. Several species of both 
genera are represented at Collie and their classification is 
currently under review by the author. Because glossopterids 
were deciduous, different parts of the plants were often fossilised 
separately. As a result many different names have been applied 
to the various fossilised organs of this group e.g., Glossopteris 
and Gangamopteris - leaves; Vertebraria - roots (Fig. 1); 
Samaropsis - seeds (Fig. 3); Ottokaria , Dictyopteridium , etc.- 
female fruits (Fig. 6); Eretmonia - male fruits (scale leaves: 
Fig. 4); Arberiella - pollen sacs; Protohaploxipinus - pollen; 
and Araucarioxylon - wood. 

A second group of leaves found at Collie is assigned to Cordaites 
(sometimes called Noeggerathiopsis : Fig. 7). These leaves show 
a similar spatulate shape to Glossopteris but lack cross-connec¬ 
tions between the veins. Fruiting bodies have not yet been found 
directly connected to southern hemisphere Cordaites leaves so 
their relationships with very similar northern hemisphere forms 
of this age remain uncertain. The gondwanan Cordaites may indeed 
have closest affinities with the glossopterids and be only 
distantly related to the northern Cordaites . Both glossopterids 
and cordaitaleans were probably substantial woody trees reaching 
30 m in height based on the presence of abundant large coalified 
woody fragments within the coal measures. Silicified wood appears 
to be absent from the Collie Coal Measures owing to unfavourable 
sediment chemistry at the time of deposition. The glossopterids 
probably formed extensive low-diversity forests on broad swampy 
lowlands somewhat akin to the modern conifer forests of the West 
Siberian Plain. The cordaitaleans are not so abundantly preserved 
as the glossopterids and may have preferred better-drained habitats 
























Page 28 — September 1992 THE FOSSIL COLLECTOR 

WESTERN AUSTRALIA'S PERMIAN PLANTS (Cont.) 

normally further away from sites of sediment deposition. 

Herbaceous plants are rare at Collie and ferns appear to be 
entirely absent. Small lycopod axes with spinose leaves (Fig.8) 
or undividual needle-shaped leaves (Fig.9) from larger shrub- 
to tree-sized lycopods are found sporadically. Sphenophyte 
foliage is represented by a single species ( Ranigan.i ia minima 
Rigby, 1966) showing regular whorls of delicate transversely 
striate fused leaves arranged around a slender jointed axis (Fig. 
15). The dearth of delicate herbaceous fossils, the abundance 
of coalified wood fragments, the structural character of the Collie 
Basin, and the dominance of coarse-grained channel sandstones 
within the Collie Coal Measures suggest that the sediments were 
deposited in an alluvial plain setting within a fault-bounded 
valley. 

Irwin River (Perth Basin) 

The plant fossils of the Irwin River district are of roughly the 
same age as those at Collie. The best deposits occur within 
Coal Seam Park, an environmental reserve at the junction of the 
North and South Irwin Rivers. Excavation of fresh material should 
be avoided within the reserve but the splitting of loose surface 
siltstone blocks may sometimes reveal exquisite plant impressions. 

The Irwin River Coal Measures were probably deposited in lower 
delta plain environments and the unit is both underlain and over- 
lain by marine sediments. This coastal depositional setting 
probably experienced a more equable climate, consequently the 
fossil floras are more diverse here than at Collie. 

Glossopterids again dominate the fossil assemblages but Cordaites 
appears to be absent (reflecting its preference for more upland 
habitats). A single delicate fern species [ Neomariopteris 
lobifolia (Morris) Maithy 1974] occurs at several intervals within 
the coal measures. Lycopods are relatively rare and mostly herba¬ 
ceous (Rigby, 1966). Sphenophytes are common and diverse especial¬ 
ly towards the top of the formation and are represented by the 
genera Sphenophyllum (Figs. 11,12), Lelstotheca (Fig.10), Paracala- 
mites (Fig. 13), ? Phyllotheca , and Gondwanophyton (Fig. 14). 
The last genus represents a relatively new find within Australia 
(it having been previously described from India), however, all 
the known specimens are somewhat fragmentary and the fan-shaped 
dichotomous-veined leaves of this plant may indicate affinities 
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figures u o. , c . .. 

?Ottokaria sp. (glossopterid female fruit), x 4; Irwin River Coal Measures (fig.b). 
Cordaites spatulata (Dana) Rigby, Maheshvari & Schopf, x 1; Collie Coal Measures 
(fig.7). Small lycopod axis, x 3; Irwin River Coal Measures (fig.8). 
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with the Ginkgoales rather than the Sphenophyta. Most of the 
sphenophytes at Irwin River are delicate slender-stemmed herbaceous 
species which probably possessed a scrambling habit and filled 
niches in the understory of glossopterid woodlands or perhaps 
occupied more exposed samphire-like positions on the Permian delta 
flats. 

Carnarvon Basin 

Most of the Permian sequence in the Carnarvon Basin (stretching 
from Kalbarri in the south to Karratha in the north) is represented 



Figures 9-15. 

Detached leaf from a large lycopod, x 1; Collie Coal Measures (fig.9). Lelstotheca 
lanceolata McLoughlin, x 1.5; Irwin River Coal Measures (fig.10). Sphenophyllum 
rhodesii Rigby, x 1.5; Irwin River Coal Measures (fig.11). Sphenophyllum morganae 
McLoughlin, x 1; Irwin River Coal Measures (fig.12). Paracalamites australis Rigby, 
a sphenophyte axis, x 1; Irwin River Coal Measures (fig.13). Gondwanophyton 
daymondii Rigby, x 1.5; Irwin River Coal Measures (fig. 14). Ranigan.jia minima Rigby, 
x 1.5; Collie Coal Measures (fig.15). 
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by marine sediments. Although these deposits are often rich 
in shelly fossils, few plant remains have been recovered from 
this region. Teichert (1942, 1943) identified isolated glossop- 
terid leaves from the shallow marine Callytharra Formation and 
silicified and limonitized wood occurs in several units (Hocking, 
1990). White (1959) and White & Condon (1959) described lycopod 
log impressions from the Harris Sandstone which may be of latest 
Carboniferous or earliest Permian age. 

Canning Basin 

Although well-preserved Permian plant fossils, including silicified 
wood, occur in the Canning Basin they are confined to exposures 
in the remote northern and eastern parts of the basin within the 
Great Sandy Desert. They are preserved in the Poole Sandstone 
(Early Permian) and Condren Sandstone and Hardman Formation (both 
Late Permian). White (1961) identified several species of gloss- 
opterid leaves, seeds, and roots together with Cordaites and 
possible sphenophyte remains collected during Bureau of Mineral 
Resources regional geological surveys. The identifications of 
some of these taxa have been revised by Rigby et al. (1988) and 
Rigby (in press). Future fieldwork is planned by the author 

to more thoroughly investigate these fossil assemblages. 
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IN THE NEWS 

FOSSIL FOOTPRINTS OF CRANES DISCOVERED IN OLD RIVERBED 

Fossil footprints of large cranes, which scientists believe existed about 3 million 
years ago, have been discovered in the riverbed of the Hattori River in Oyamadamura, 
Mie-ken, where Lake Biwa was located in ancient times. 

The discovery marks the third time that fossil bird footprints have been found in 
Japan. Dr Yoshiaki Okamura, a member of a team investigating the area, came upon 
25 ancient footprints, 17 to 22 cm. long, imbedded in the riverbed. 

Judging from a layer of volcanic ash in the riverbed, it appears that the footprints 
are about 3 million years old. Seven of the footprints are believed to be those 
of an individual bird walking in a straight line, since they are about 40 to 45 cm. 
apart and judging from the stride and size of the footprints, researchers believe 
the animal was some kind of now-extinct ancient crane, 150 to 160 cm. tall and bigger 
than the extant Japanese crane. 

In the same area, fossil footprints of an elephant and deer; fossil imprints of 
subtropical plants; fossil teeth of carp, snapping turtles and crocodiles have also 
been found. 

Report from Daily Yomiuri newspaper, 16th August, 1992. 


BOOKS AND BOOK REVIEWS 

TRILOB1TKS (Fossils Illustrated Series) by H. B. Whittington. 
Published by Boydell & Brewer Ltd., P.0. Box 9, Woodbridge, 
Suffolk, U.K., 1992, 256 pages (including 128 plates). 

ISBN 0-85115-311-9 

Price UK £39.50 [Details of Australian price not yet available]. 

The second book in the Fossils Illustrated Series, designed by geologists for 
geologists, presenting palaeontology through a wide ranging, first class selection 
of photographs accompanied by an authoritative but accessible text of interest at 
all levels. 

This new difinitive study - plates and text in equal measures - focuses on trilobites 
from rocks of all the Palaeozoic periods in a series of more than 120 first-class 
photographs, with complementary text. The great succession of kinds of trilobites 
evolved in a world of changing geography and climate. How trilobites were preserved, 
the kinds of rocks in which they occur, and traces of their activity, are described 
in order to infer where they lived in ancient seas and their manner of life. Changes 
in form and recurring trends are discussed; and the search for evolutionary links 
between kinds of trilobites, as the basis for a natural classification, is reviewed 
in the light of conflicting contemporary ideas. 

Contents: Introduction; General characters, terminology of exoskeleton, zoological 

names; Limbs; Anatomy and activity; Growth and moulting; Exoskeleton - form and 
function; Preservation and occurrence; Distribution in time, evolution and 
classification; Plates, classification of species figured, explanations of plates 
and text figures. 


Information from publisher. 



